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(57) [Abstract] ^fc ^fc 

[Technical problem] There is no Singe with time in the effectiveness of pr^Wting the fault compression 
produced by the adhesion force of a lubricating oil being hard to open a discharge valve, and changing, and 
offer the ports-plate equipment which can prevent fault compression certainly. 

[Means for Solution] It is characterized by forming in a part of part [ at least ] of a ports plate 91 in contact 
with a discharge valve 93 gas-charging crevice 91c covered with a discharge valve 93, and forming further free 
passage hole 91 e which makes a ports plate 91 open gas-charging crevice 91c and a cylinder bore 42 for free 
passage. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Ports-plate equipment which intervenes between the cylinder head which has the inhalatorium and 
regurgitation room which are characterized by providing the following, and the cylinder block which has a 
cylinder bore The ports plate which has the inhalation hole which opens said inhalatorium and said cylinder 
bore for free passage, and the discharge opening which opens said cylinder bore and said regurgitation room 
for free passage The suction valve portion which is arranged in the field which counters said cylinder block of 
this ports plate, and opens and closes said inhalation hole The discharge valve which is arranged in the field 
which counters said cylinder head of said ports plate, and opens and closes said discharge opening 
[Claim 2] Ports-plate equipment according to claim 1 characterized by forming said gas-charging crevice so 
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that the annular valve seat side i^^^itact with said discharge valve may r <^^fe in the perimeter of said 
discharge opening. 

[Claim 3] It is ports-plate equipment according to claim 1 which a circular sulcus is formed in the perimeter of 
said discharge opening, and is characterized by this circular sulcus having been independent of said gas- 
charging crevice so that the annular valve seat side in contact with said discharge valve may remain in the 
perimeter of said discharge opening. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention belongs to the ports-plate equipment used for the compressor which 

has the cylinder head and a cylinder block. 

[0002] 

[Description of the Prior Art] The cylinder head which has an inhalatorium and a regurgitation room to 
conventional ports-plate equipment. The ports plate which has the inhalation hole which intervenes between 
the cylinder blocks which have a cylinder bore, and opens said inhalatorium and said cylinder bore for free 
passage, and the discharge opening which opens said cylinder bore and said regurgitation room for free 
passage, It is arranged in the field which counters said cylinder block of this ports plate, and the ports-plate 
equipment containing the suction valve portion which opens and closes said inhalation hole, and the discharge 
valve which are arranged in the field which counters said cylinder head of said ports plate, and open and close 
said discharge opening exists. 

[0003] This ports-plate equipment is for making it gas not flow backwards, when the piston inserted into the 
cylinder bore, enabling free sliding is in a charging stroke and a regurgitation stroke. Furthermore, when it 
explains concretely, a suction valve portion opens the inhalation hole of a ports plate, a discharge valve closes 
the discharge opening of a ports plate, when a piston is in a charging stroke, a piston is in a regurgitation 
stroke, a suction valve portion closes the inhalation hole of a ports plate and a discharge valve opens the 
discharge opening of a ports plate, the back flow of gas is prevented. 

[0004] In the case of conventional common ports-plate equipment, the ports plate is flat and does not have 
irregularity. The lubricating oil for on the other hand carrying out the lubrication of the compressor to the gas 
inhaled and compressed by the compressor is contained in the shape of a fog. If the lubricating oil of the shape 
of a fog included in this gas touches a ports plate, that part will change with an oil film and it will adhere to a 
ports plate. A discharge valve is made hard for the lubricating oil adhering to this ports plate to enter between 
a ports plate and a discharge valve, and for that surface tension, adhesion, etc. to open. Consequently, since 
the timing which a discharge valve opens became late, fault compression arose and the discharge valve struck 
the bulb retainer violently, the noise and vibration occurred. 

[0005] In order to cancel this un-arranging, the ports-plate equipment indicated by JP,4-1473,U was devised. 
This ports-plate equipment is characterized by having made the rate of the exit area of a discharge opening, 
and the touch area of the discharge valve in this outlet perimeter into 15 - 55%, and setting field roughness on 
this surface of action to 10-20micromRz while it prepares the non-contact field to a discharge valve on an 
opposite field with the discharge valve in the outlet perimeter of the discharge opening on a ports plate. With 
this ports-plate equipment, it changed so that polish processing or knurling tool processing might be performed 
on the surface of a ports plate, detailed irregularity might be formed on the surface of a ports plate and a split 
face might be formed on the surface of a ports plate. 
[0006] 



file://C:¥Documents%20and%20Settings¥mmckeever¥My%20Documents¥JPOEn¥JP-A-H1 1 -1 66... 1 1 /1 0/2004 



JP-A-H1 1-1 66480 . . Page 4 of 8 

[Problem(s) to be Solved by the ^^ktion] Thus, from the conventional por^Hate equipment which 
prevented fault compression, det^W irregularity was formed on the surfac^^the ports plate, and the split 
face was made to the ports plate, and according to this split face, with it, it changed so that a discharge valve 
might not stick to a ports plate to a lubricating oil. However, there was a problem referred to as becoming 
gradually weak [ the effectiveness of preventing being gradually crushed by the discharge valve while the 
detailed heights formed in this ports plate operate a compressor and going, and a split face growing into a flat 
side gradually, going, and a discharge valve sticking to a ports plate in this ]. 

[0007] So, the technical problem of this invention does not have a change with time in the effectiveness of 
preventing the fault compression produced by the adhesion force of a lubricating oil being hard to open a 
discharge valve, and changing, and is to offer the ports-plate equipment which can prevent fault compression 
certainly. 
[0008] 

[Means for Solving the Problem] The cylinder head which has an inhalatorium and a regurgitation room 
according to invention according to claim 1, The ports plate which has the inhalation hole which is ports-plate 
equipment which intervenes between the cylinder blocks which have a cylinder bore, and opens said 
inhalatorium and said cylinder bore for free passage, and the discharge opening which opens said cylinder bore 
and said regurgitation room for free passage, In the ports-plate equipment containing the suction valve portion 
which is arranged in the field which counters said cylinder block of this ports plate, and opens and closes said 
inhalation hole, and the discharge valve which are arranged in the field which counters said cylinder head of 
said ports plate, and open and close said discharge opening The ports-plate equipment characterized by 
forming in a part of part [ at least ] of said ports plate in contact with said discharge valve the gas-charging 
crevice covered with said discharge valve, and forming further the free passage hole which makes said ports 
plate open said gas-charging crevice and said cylinder bore for free passage is obtained. 
[0009] According to invention according to claim 2, the ports-plate equipment according to claim 1 
characterized by forming said gas-charging crevice is obtained so that the annular valve seat side in contact 
with said discharge valve may remain in the perimeter of said discharge opening. 

[0010] According to invention according to claim 3, a circular sulcus is formed in the perimeter of said 
discharge opening, and the ports-plate equipment according to claim 1 characterized by this circular sulcus 
having been independent of said gas-charging crevice is obtained so that the annular valve seat side in contact 
with said discharge valve may remain in the perimeter of said discharge opening. 
[0011] 

[Embodiment of the Invention] Drawing 1 shows the important section of the swash-plate-type compressor 
using the ports-plate equipment by the 1st operation gestalt of this invention, and (a) is drawing of longitudinal 
section showing the whole swash-plate-type compressor which shows a top view and (b) in the A-A sectional 
view of (a), and shows drawing 2 to drawing 1 . 

[0012] With reference to drawing 1 and drawing 2 , the ports-plate equipment by the 1st operation gestalt of 
this invention is explained with the swash-plate-type compressor equipped with this. 

[0013] This swash-plate-type compressor 1 is constituted including housing 3, a cylinder block 4, a driving 
shaft 5, a cam plate 6, the rocking plate 7, a piston 8, and ports-plate equipment 9. 

[0014] Housing 3 consists of a housing body 31, front housing 32, and the cylinder head 33. This housing body 
31 is approximately cylindrical, opening of that end is carried out and it has the cylinder block 4 in that other 
end at one. The front housing 32 is an abbreviation funnel-like, and it has the shaft-sealing member 10 and the 
radial needle bearing 1 1 in this core. Moreover, thrust bearing 1 2 is formed in the field which counters the 
cylinder block 4 of the front housing 32. This front housing 32 blockades the end section of the housing body 
31. Thereby, crank case 31a is constituted from front housing 32 of the housing body 31 by the part hung on a 
cylinder block 4. The cylinder head 33 has inhalatorium 33a and regurgitation room 33b. This cylinder head 33 
makes ports-plate equipment 9 intervene, and is being fixed to the cylinder block 4 with the bolt 34. 
[0015] The cylinder bore 42 is formed at equal intervals that it seems that it is formed in the housing body 31 
as mentioned above at one, and, as for a cylinder block 4, a feed hole 41 is formed in that core, and this feed 
hole 41 is surrounded further. The feed hole 41 is equipped with fix DOGIA 13. This fix DOGIA 13 consists of a 
shank 131 and the bevel-gear section 132. A shank 131 is inserted into a feed hole 41 free [ migration ] by the 
shaft orientations, and is having rotation prevented by the key 14. Moreover, a shank 131 has spring hold hole 
131a, and the coil spring 15 is arranged in this spring hold hole 131a. This coil spring 15 is energizing fix DOGIA 
1 3 to the direction of the rocking plate 7. The bevel-gear sections 1 32 are formed successively by the end of 
a shank 131. 

[0016] The driving shaft 5 is supported free [ rotation ] with the front housing 32 through the radial needle 
bearing 11, has projected the end section to the exterior of housing 3 through the front housing 32, and has 
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projected the other end in crank 31a. The seal of between a driving sh^^k and the front housing 32 is 

carried out by the shaft-sealing r^WW 10. 

[0017] It is fixed to the part projected in crank case 31a of a driving shaft 5 f and a cam plate 6 rotates with a 
driving shaft 5. The force of the thrust direction of this cam plate 6 is responded to with the front housing 32 
through thrust bearing 1 2. 

[0018] The rocking plate 7 makes thrust bearing 16 intervene, and is attached in the cam plate 6 free 
[ rotation ]. The rocking plate 7 has the bevel-gear section 71, and this bevel-gear section 71 makes a ball 17 
intervene, and it is clenched by the bevel-gear section 132 of fix DOGIA 13. Thereby, rotation (rotation) of the 
rocking plate 7 is prevented. Consequently, in rotation of a cam plate 6, the rocking plate 7 changes so that 
rocking movement may be performed. 

[0019] The piston 8 is inserted into the cylinder bore 42, enabling free sliding. This piston 8 is connected with 
the rocking plate 7 with the rod 18. Thereby, if the rocking plate 7 performs rocking movement, a piston 8 will 
perform both-way rectilinear motion within a cylinder bore 42, consequently inhalation and compression of gas 
will be performed. 

[0020] Ports-plate equipment 9 is constituted including the ports plate 91, the suction valve portion 92, the 
discharge valve 93, and the bulb retainer 94. 

[0021] A ports plate 91 is disc-like and has inhalation hole 91a and discharge opening 91b which were made to 
correspond to each cylinder bore 42, and were formed. Inhalation hole 91a is opening inhalatorium 33a and a 
cylinder bore 42 for free passage. Discharge opening 91b is opening a cylinder bore 42 and regurgitation room 
33b for free passage. 

[0022] The suction valve portion 92 is arranged in the field which counters the cylinder block 4 of a ports plate 
91. This suction valve portion 92 makes it correspond to disc-like fixed part 92a and each inhalation hole 91a, 
and has tongue-shaped lead section 92b prolonged in the radial from fixed part 92a. Lead section 92b is a part 
which opens and closes inhalation hole 91a. Moreover, hole 92c for not closing discharge opening 91b is formed 
in this lead section 92b. 

[0023] The discharge valve 93 is arranged in the field which counters the cylinder head 33 of a ports plate 91. 
This discharge valve 93 has disc-like fixed part 93a and tongue-shaped lead section 93b which was made to 
correspond to each discharge opening 91b, and was prolonged in the radial from fixed part 93a. Lead section 
93b is a part which opens and closes discharge opening 91b. 

[0024] The discharge valve 93 was made to intervene, it was fixed to the ports plate 91, and the bulb retainer 
94 has restricted the amount of lifts of lead section 93b of a discharge valve 93. 

[0025] A suction valve portion 92, an above-mentioned discharge valve 93, and the above-mentioned bulb 
retainer 94 are being fixed to the ports plate 91 in one by the bolt 95, the nut 96, and the washer 97. 
[0026] Gas-charging crevice 91c is formed in a part of part in contact with lead section 93b of a discharge 
valve 93 among the parts of the above-mentioned ports plate 91. When lead section 93b has closed discharge 
opening 91b, this gas-charging crevice 91c changes so that it may be covered with this lead section 93b. 
Moreover, this gas-charging crevice 91c is formed so that 91 d of annular valve seats may remain in the 
perimeter of discharge opening 91b. When 91 d of this annular valve seat and lead section 93b stick, it changes 
so that discharge opening 91b may be closed. Free passage hole 91 e is further formed in the ports plate 91. 
This free passage hole 91 e opens a cylinder bore 42 and gas-charging crevice 91c for free passage. Moreover, 
in order to make it not close this free passage hole 91 e, 92d of holes is formed in the suction valve portion 92. 
[0027] As mentioned above, since gas-charging crevice 91c is formed in the ports plate 91, and lead section 
93b of a discharge valve 93 contacts only the part of 91 d of annular valve seats in fact, a discharge valve 93 
cannot stick to a ports plate 91 easily due to the adhesion force of a lubricating oil. Moreover, since it is open 
for free passage to the cylinder bore 42 through free passage hole 91 e, gas-charging crevice 91c changes so 
that the gas in a cylinder bore 42 may be supplied to gas-charging crevice 91c by free passage hole 91 e, when 
a piston 8 is in a regurgitation stroke. Therefore, at the time of a regurgitation stroke, since the pressure of 
the gas in gas-charging crevice 91c was applied to lead section 93b of a discharge valve 93 as back pressure, 
also according to this operation, a discharge valve 93 cannot stick to a ports plate 91 easily, and became it. 
The fault compression produced by the adhesion force of a lubricating oil being hard to open a discharge valve 
93, and changing is prevented certainly the above result. 

[0028] Drawing 3 shows the important section of the compressor using the ports-plate equipment by the 2nd 
operation gestalt of this invention, (a) is a top view and (b) is the B-B sectional view of (a). Since the ports- 
plate equipment of this operation gestalt is the 1st operation gestalt and **** configuration, it attaches the 
same reference number as the 1 st operation gestalt about the same part of a configuration, omits the 
explanation, and explains only the part from which a configuration differs. 

[0029] The ports-plate equipment of this operation gestalt as well as the 1st operation gestalt is used for the 
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swash-plate-type compressor. It^^k case of this operation gestalt, gas-chj^^^g crevice 91c is formed 
between the center-section side^Khe ports plate 91, and discharge openi^^olb, and does not enclose 
discharge opening 91b. Apart from this gas-charging crevice 91 c f 91 g of circular sulci is formed in the 
perimeter of discharge opening 91b so that 91f of annular valve seat sides in contact with a discharge valve 93 
may remain. Mutually-independent [ of gas-charging crevice 91c and the 91 g of the circular sulci ] is carried 
out, and they are not open for free passage. Moreover, 91 g of this circular sulcus changes so that it may not 
be completely closed by the discharge valve 93. The operation effectiveness of this operation gestalt is the 
same as the 1 st operation gestalt. 

[0030] In addition, although the ports-plate equipment of an above-mentioned operation gestalt is for swash- 
plate-type compressors, it can apply not only this but a scroll type compressor etc. to the general compressor 
which has a cylinder block and the cylinder head. 
[0031] 

[Effect of the Invention] The ports-plate equipment of this invention can prevent certainly the fault 
compression produced by the adhesion force of a lubricating oil being hard to open a discharge valve, and 
changing, and the effectiveness by which it was moreover always stabilized as the effectiveness did not fall 
with the operation passage of time of a compressor can be acquired. 



[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The important section of the swash-plate-type compressor using the ports-plate equipment by 
the 1st operation gestalt of this invention is shown, (a) is a top view and (b) is the A-A sectional view of (a). 
[Drawing 2] It is drawing of longitudinal section showing the whole swash-plate-type compressor shown in 
drawing 1 . 

[Drawing 3] The important section of the compressor using the ports-plate equipment by the 2nd operation 

gestalt of this invention is shown, (a) is a top view and (b) is the B-B sectional view of (a). 

[Description of Notations] 

1 Swash-Plate-Type Compressor 

3 Housing 

31 Housing Body 

32 Front Housing 

33 Cylinder Head 
33a Inhalatorium 

33b Regurgitation room 

4 Cylinder Block 
42 Cylinder Bore 

5 Driving Shaft 

6 Cam Plate 

7 Rocking Plate 

8 Piston 

9 Ports-Plate Equipment 
91 Ports Plate 

91a Inhalation hole 
91b Discharge opening 
91c Gas-charging crevice 
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91 d Annular valve seat side 
91 e Free passage hole 
91 f Annular valve seat side 

91 g Circular sulcus 

92 Suction Valve Portion 
92a Fixed part 
92b Lead section 
92c Hole 
92d Hole 

93 Discharge Valve 
93a Fixed part 
93b Lead section 

94 Bulb Retainer 

95 Bolt 

96 Nut 

97 Washer 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 

(a) ,9 
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